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To determine the relati ve contrihutions of the atrial and
ventricular septa to total cardiac septation in patient s
with atrioventricular (AV)canal defect, two-dimensional
echocardiography was used to measure the length of each
portion of the septum in 14 patients with partial AV
canal and 13 patients with the complete form of this
lesion. Results were compared with similar data from
30 normal children, 10 patients with dilated cardio-
myopathy and 11 patients with ostium secundum atrial
septal defect.
In patients with partial AV canal , the portion of total
cardiac length occupied by the atrial septum did not
differ from normal (24.8 ± 9.9% versus 28.7 ± 7.9%,
P > 0.05), but there was a deficiency of both AV and
ventr icular septal tissue, the latter occupying only 48.2
Atrioventricular (AV) canal defect represents a spectrum of
complex congenital cardiac lesions invo lving defects in the
atrial septum, ventricular sep tum and AV valves (I) . Also
termed endocardial cushion defect (2), AV defect (3,4),
common AV orifice (5) and more recentl y AV septal defect
(6), these lesions often cause congestive heart failure in
early infancy and present a major challenge to the surgeon
at the time of intracardiac repair.
Two-dim ensional echocardiography has proved to be an
excellent means of studying AV canal defects. Our initial
experience sugges ted that . despite wide ly varying clin ical
presentations, patients with an AV canal defect had re-
markably similar hearts . In particular , the amount of atrial
and ventric ular septal tissue appeared similar with only the
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± 7.0% of total cardiac length (versus 57.9 ± 4.1 % in
normal subjects, p < 0.05). Similarly, patients with com-
plete AV canal had a normal amount of atrial septal
tissue, a deficiency of AV septal tissue and a deficiency
of ventricular septal tissue which was even greater than
that of patients with a partial defect (39.4 ± 5.0% versus
48.2 ± 7.0%, P < 0.05).
Thus , although partial AV canal defect is often called
ostium primum atrial septal defect , the amount of atrial
tissue is usually normal, the defect being formed by a
deficiency of AV and ventricular septal tissue. In the
complete form of the lesion, the deficiency of ventricular
septal tissue is greater.
(J Am Call Cardiol 1986;8:1447-50)
attachment of the AV valves different iating patient s with
" complete" AV canal physiology from those with so-called
ostium primum atrial septal defect (partia l AV canal).
The present study was undertaken to quant ify the relat ive
contribution of the atrial and ventricular portions of the
septum to total cardiac septation in patients with complete
and partial forms of AV canal. The results are compared
with similar data from normal subjec ts and patients with
dilated cardiomyopathy and secundum atrial septal defect.
Methods
Study group. Two-dimensional echoca rdiograms were
performed on 27 patient s with AV canal defect. The patient s
were classi fied as having "complete" or " partia l" forms
of this condition on the basis of findings at cardi ac cathe-
terization and angiocardiography. Thirteen patients, aged I
month to 6 years, with equal right and left ventricular pres-
sures and evidence of left to right ventricular shunting by
ang iocardiography were cons idered to have complete AV
canal. In the other 14 patient s , aged 2 month s to 17 yea rs,
there was no evidence of ventricular shunting by angiocar-
diography and right ventricular pressure was less than 60%
of left ventricular pressure. They were considered to have
partial AV canal (ostium primum atrial septal defect).
Data from patients with AV ca nal were compared with
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those from 30 normal subject s, aged I day to 17 years, 10
patient s with left ventricular enlargement secondary to di-
lated cardiomyopath y, aged I month to 16 years and II
patient s with ostium secundum atrial septal defect, aged I
month to 6 years.
Echocardiography. Measurem ents were made from ap-
ical four chamber echocardiograms obtained with a 3.0,5.0
or 7.5 MHz transducer (Advanced Technology Laborato-
ries). At mid-systole (as defined by the midpoint of the ST
segment on the electrocardiogram), the following measure -
ments were made (Fig . I): I) total cardiac length (distance
from the base of the heart at the junction of the top of the
right atrium with the atrial septum to the apex of the right
ventricle); 2) length of the atrial septum (from its superior
origin to either its lower margin, in patients with AV canal ,
or its attachment to the anterior leaflet of the mitral valve) ;
Figure 1. Two-dimensional echocar-
diograms obtained in apical four
chamber projection in a normal subject
(A) and in patients with partial (B) and
complete (C) forms of atrioventricular
(AV) canal defect. Arrows indicate
the method by which the length of the
atrial (A) and ventricular (V) portions
of the septum was determined . A-V ==
atrioventricular septum; LA == left
atrium ; LV = left ventricle; RA == right
atrium; RV = right ventricle .
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Table l. Percentof Total Cardiac (Base to Apex) Length Occupied by Various Portions of the
Cardiac Septum in Five Subgroups of 78 Patients
Atrial AV Ventricular
Normal (n = 30) 2~.7 ± 7.9 11.4 ± 0.1 57.9 ± 4.1
Partial AV canal (n = 14) 24.~ ± 9.9 48.2 ± 7.0*
Complete AV canal (n = (3) 28.2 ± 9.0 39.4 ± 5.0*
Cardiomyopathy (n = 10) 28.6 ± 6.4 8.5 ± 1.9* 62.9 ± 6.3*
ASD, secundum (n = I I) 32.6 ± 4.3 10.4 ± 2.2 57.0 ± 4.1
*Different from normal, p < 0.05. ASD = atrial septal defect; AV = atrioventricular.
Discussion
Atrial and ventricular septum in AV canal defect.
Previous studies have shown that two-dimensional echo-
cardiography is an excellent imaging modality for demon-
strating the anatomy of AV canal defect. Some studies (7,8)
Figure 2. This graph illustrates the components of cardiac sep-
tation in normal childrenand thosewithpartial andcompleteforms
of atrioventricular (AV) canal. The percentof total (base to apex)
cardiac length occupied by the atrial septum is the same in all
groups, whereas that occupied by the ventricular septum is less
than normal in partial AV canal and still less in complete AV
canal.
A A·V V
Complete A-V
Canal
A = Atrial
A-V = Atrloyentrlcular
V Venlricular
+ Mean l S.D.
A A-V V
Partial A-V
Canal
100
75
Percent
01
Base- 50
Apex
Length
25
0
A A-V V
Normal
septal tissue was visualized. In patients with complete AV
canal, the ventricular septum occupied only 39.4 ± 5.0%
of total length versus 57.9 ± 4.1 % in normal subjects
(p < 0.01).
Dilated cardiomyopathy and secundum atrial septal
defect. The atrial components of total cardiac length were
normal in these two groups of patients. In patients with
cardiomyopathy, the contribution of the ventricular septum
was slightly greater than normal (62.9 ± 6.3% versus 57.9
± 4.1 %, P < 0.05) and the contribution of the AV septum
slightly smaller than normal (8.5 ± 9% versus llA ±
2.1 %, P < 0.01). Thus, the finding of normal amounts of
atrial septal tissue and deficient ventricular septal tissue in
patients with AV canal defect did not seem to be artifact
produced by the atrial or ventricular enlargement often seen
in this condition.
Results
The echocardiographic measurements for the five pa-
tient subgroups are presented in Table 1. Normal sub-
jects. The contribution of the atrial septum, the AV septum
and the ventricular septum to total cardiac septation was
quite constant (mean ± SD 28.7 ± 7.9%, 11.4 ± 2.1%
and 57.9 ± 4.1 %, respectively). The percent of total cardiac
length occupied by each of the portions of the septum was
unrelated to total cardiac length and to patient age.
Partial form of AV canal. In this group the atrial septum
occupied 24.8 ± 9.9% of total cardiac length and was
within I standard deviation of the normal mean in 9 of the
14 patients (Fig. 2). However, in patients with partial AV
canal, there was a deficiency of ventricular septal tissue and
the ventricular septum occupied only 48.2 ± 7% of cardiac
length despite the lack of a "ventricular septal defect" by
cineangiography. The ventricular contribution to septation
was more than I standard deviation below normal in 12 of
14 patients, and the mean ventricular contribution to total
cardiac length was significantly less than normal (48.2 ±
7.0 versus 57.9 ± 4.1% p < 0.01).
Complete AV canal. In this group the atrial septum
occupied a normal portion of total cardiac length (28.2 ±
9%), with the exception of one patient in whom no atrial
3) length of the AV septum (distance between the attachment
of the anterior leaflet of the mitral valve and the attachment
of the septal leaflet of the tricuspid valve); and 4) the length
of the ventricular septum (distance from the attachment of
the septal leaflet of the tricuspid valve to the inferior limit
of the right side of the septum). In patients with AV canal
defect, measurements were limited to total cardiac length
and the length of the atrial and ventricular septa.
Statistical analysis. The percent of total cardiac length
occupied by atrial and ventricular septal tissue in each of
the five patient groups was compared by analysis of vari-
ance. Differences among groups were tested by Duncan's
multiple range test. The null hypothesis was that there were
no differences between groups (this was rejected for p <
0.05). In normal subjects, the percent of cardiac length
occupied by each of the three portions of the septum was
compared with cardiac length and patient age by linear
regression analysis.
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primarily emphasized the variability of the attachments of
the AV valves, while others (9) identified abnormalities of
the papillary muscles. The present study focused on the
atrial and ventricular components of cardiac septation. Our
first observation was that in most patients with AV canal
defect, there was no apparent deficiency of atrial tissue.
That is, the atrial septum occupied the same fraction of total
cardiac length in patients with partial and complete AV canal
as in normal subjects. Thus, even in so-called ostium pri-
mum atrial septal defect, the amount of atrial tissue was
normal, the defect being due to a deficiency of AV and
ventricular septal tissue and inferior displacement of the AV
valves. A similar observation caused Becker and Anderson
(6) to propose renaming the entire group of lesions "atrio-
ventricular septal defects," a logical term because it em-
phasizes what is acutally missing in patients with this lesion.
The actual deficiency of tissue was somewhat greater
than might have been expected if AV septal tissue alone
had been missing. That is, in normal subjects the AV septum
occupied only 11.4% of total cardiac length, whereas in
patients with partial AV septal defect, 27% of the total
septum was absent and in patients with complete lesions,
32.4% of the septum was missing. This discrepancy may
relate to the imaging modality used; because the septal at-
tachment of the tricuspid valve was used to define the lower
limit of the atrioventricular septum in normal subjects, any
AV septal tissue inferior to this point could not be distin-
guished from ventricular septal tissue.
Partial versus complete AV canal defect. Although the
major distinction between partial and complete forms of AV
canal defect is the attachment of the AV valves, our data
suggest that the actual deficiency of ventricular septal tissue
is often greater in the complete form. The ventricular septum
occupied an average of 48.2% of cardiac length in patients
with partial lesions and only 39.4% in patients with the
complete form (p < 0.01). Becker and Anderson (6) have
stated that, with the AV valves removed, hearts with partial
AV canal defect cannot be distinguished from those with a
complete defect. Although this is true from a qualitative
inspection, hearts with a greater deficiency of ventricular
septal tissue are more likely to represent the complete from
of this condition.
Surgical implications. The methodology used in the
present study may be useful in the preoperative assessment
of patients with AV canal. In addition to the determination
of AV valve attachments and ventricular size, knowledge
of the relative proportions of the septum which are deficient
should aid the surgeon in planning intracardiac repair. In
particular, detachment of the AV valves from the crest of
the ventricular septum with resuspension at a higher level
might be considered in patients with partial AV canal and
marked deficiency of ventricular septal tissue.
We are indebted to Debra Smith, Doug Huffines, RDMS and Heidi Elder
for assistance in performing the echocardiograms, and to Marge Hampton
for preparation of the manuscript. Donald Kaiser, PhD assisted with sta-
tistical analysis.
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